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（2）从珠江口沉积物中共获得 235 个 g23 可操作分类单元（Operational 
Taxonomic Unit，OTU）和 177 个 psbA 可操作分类单元，表明了珠江口沉积物中
g23 和 psbA 基因的广泛存在。多样性指数结果显示 g23 基因多样性呈现从淡水
区到咸水区递减的趋势，而 psbA 基因相反，为递增趋势。g23 序列的系统发育
分析结果显示，从河口的淡水区至外海的咸水区，沉积物中的 g23 OTUs 主要类
群由陆源类群（包括淡水湖泊和稻田土壤类群）变为海洋类群。psbA 序列的系

























（5）psbA 序列系统发育分析结果表明，沉积物中的 psbA 序列大部分属于
聚球藻肌尾病毒和原绿球藻肌尾病毒类群，珠江口外海至陆坡站位（水深在
10~90 m 之间）中聚球藻肌尾病毒类群的数量较多，而琼东站位（水深在 100~200 
m 之间）和南海西部深海站位（水深超过 2000 m）中原绿球藻肌尾病毒类群数






















Virus is the most abundant and diverse “life-form” in marine. Viral abundance in 
marine sediment is higher than that in seawater by one or two order of magnitude, and 
viral morphology and genotype is also more diverse. So far, there are a few of 
researches that focus on sedimental virus. In order to better understand them, we 
sampled the sediments from Pearl River Estuary and northern and western of South 
China Sea, then investigated viral abundance by epifluorescence microscopy (EFM) 
and studied the diversity of T4-type phage and cyanophage in sediment samples by 
the use of viral signature gene (g23 and psbA) PCR amplification and clone library 
sequenceing. The main outcomes include: 
(1) In the sediments of Pearl River Estuary, viral (4.49×108~1.17×109 viruses/g) 
and prokaryotic abundance (2.63~9.55×108 cells/g) were measured by EFM and both 
of them decreased from freshwater sediment to saltwater sediment. 
(2) g23 and psbA clone sequences from Pearl River Estuarine sediment were 
clustered into OTUs (Operational Taxonomic Units, OTU) with 0.03 cutoff, then we 
got 235 g23 OTUs and 177 psbA OTUs, which indicated that these genes were highly 
diverse and existed extensively in the sediments of Pearl River Estuary. Indices of 
diversity suggested that the diversity of g23 descreased from estuary to open sea, but 
psbA increased. Phylogenetic analysis of g23 showed that a majority of g23 OTUs 
belonged to terrestrial sequences (lakes and paddy soil) in freshwater sediment and 
those belong to marine sequences in saltwater sediment. Phylogenetic analysis of 
psbA indicated that most of psbA OTUs belong to eukaryotic algae group in the 
freshwater sediment, Synechococcus myovirus group in mixedwater sediment and 
Synechococcus myovirus group and Prochlorococcus myovirus group in saltwater 
sediment. 
(3) 8 sediments were sampled from the northern and western of South China Sea in 
September 2015. In these sediments, viral abundances were 4.55~79.5×107 















abundances in offshore sediments were higher than those in open sea and deepsea. 
(4) psbA clone sequences from 8 sediments were also clustered into OTUs with 
0.03 cutoff, and we got 616 psbA OTUs. It was obvious that psbA existed widely in 
the sediments of South China Sea. Indices of diversity suggested that site Q1 in 
Eastern Hainan Island was the highest and deepsea site D1 was the lowest. 
(5) Phylogenetic analysis indicated that most of psbA OTUs were from 
cyanomyovirus which infected Synechococcus and Prochlorococcus. OTUs from 
stations that from offshore of Pearl River Estuary to the continental slope were mainly 
belonged to Synechococcus myovirus group, but OTUs from stations located in the 
eastern Hainan Island and the deepsea mainly belonged to Prochocoroccus myovirus 
group. We have determined the GC-content and triplet amino acid motif of psbA 
OTUs in different groups. Statistical results showed that triplet signatures could 
roughly distinguish the psbA source(viral or bacterial), but the similar GC-content was 
not an appropriate reference for judgment. 










































绿素 a 浓度有关，说明细菌和浮游植物是浮游病毒的主要宿主[7]。Liang 等人在



















图 1.1 原核生物、原生动物以及病毒的相对生物量和丰度[8] 





和分子结构，可将病毒分为双链 DNA 病毒（double strands DNA，dsDNA）、单
链 DNA 病毒（single strand DNA，ssDNA）、双链 RNA 病毒（double strands RNA，





2003 年，通过电子显微镜发现了超过 5100 株噬菌体，其中至少 96%被认为是含




















图 1.2 有尾噬菌体的电镜图。a，肌尾噬菌体；b，短尾噬菌体；c，长尾噬菌体[1] 

















































图 1.3 病毒生活周期类型的示意图[14] 
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